
6
) 

c 
.+ 
cd 

G
t 

c3 

#
 

c
, 

a
 6

) 

s 4 

Y
 

0
 

c 0
 

0
 

2 c
-, 

L
 

a
 6

) 

r: =t 

c n 
Y

 
U

 

6
) 

0
 

c 



*
M

 
m

 
d

) 

A
 

I-. 
. . . 

.
 

. 
.. 

i
 

r 1 

w L
 

u 

"
"
"
"
"
 

I I 
I 

1""""" 
I 

4
 

i
,
 

cd 
a
 

x a 



Ff 0
 

0
 

*
H

 
4

 

0
 

C
A 

3
 

0
 

3
 

El 
G

 
0

 

*
H

 
I
 

d
) 

4
 

E H 

I 
I 

I 

L"""-r 

1
 w z c4 

H
 

u 
c-, 

I 
I 

I 
I 

L"""" 

-a""" 
- 



U
 

m
 

c 2 
h
 

2 r
)
 

h
 

a
 

cd 

c d
) 

4
 

5
 

d
) 

d
) 

8 2 m
 

m
 

z 0
 

0
 

c 
rn 

0
 

cd 
.
d

 
bD

 

W
 

c 
r;= 

c 0
 

.r( 
u

 
.rl 
0
 

Y
 

k
 

m
 

c 0
 

0
 

t-c 
cl, 

3 
rcc 0

 

Y
 

8 cd 
3
 

Y
 

Y
 

0
 

0
 

0
 

m
 

rcc 
0
 

s 0
 

4
 

43 8 

m
 

Ei 8 
.rl 
Y

 
cd 
c 0
 

0
 

m
 d

) 
N

 
.
4

 

E 
.rl 
Y

 
PC 
0
 

m
 

2 2 2 m
 

a
 

c 0
 

.r( 

E 3 0
 

W
 

s e r: 0
 

.
d

 
Y

 

0
 

d
) 

a
 m
 

a
 s d
 

cd 
0
 

!i s 0 rcc 
0
 

m
 

d
) 

.r( 
Y

 

3 2 a
 

a
 

cd 
+

 
m

 
.r( 
8 E Y

 
cd 

.rl 
2 u
 

d
) 

0
 

h
 

0
 

c 0
 

.
1

 
Y

 

.rl 
0
 

Y
 

k
 

0
 

0
 

E-l 
c-, 
rcc I 0

 

bn 
c d

) 

'cr 

+
 

i
 

+
 

U
 

'
d

j
 

sftd 



Proposed Design for NGST 2-stage sorption  cooler 

Metal Hydride/Hydrogen Compressors (Mounted  on 270 K radiator) 

~ Counterflow 
c heat Exchanger (CFHX: 

. . CFHX 

J -T 



Model  predictions  for NGST 2-stage  system  performance 

He-Carbon  performance  from  design  models 

H2--metal  hydride  performance  from similar  models  and 
scaling  of  Planck  coolers 
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Number of Arrays 

A) The  heat lift required  at 6 K as  a function of the  number of detector  arrays. 
B) the  total system mass  and power as  a function of the  number of detector  arrays. 

Table 2. Cooler System Properties  for Various 6 K Cooling Loads 

Heat Lift Charcoal 
At 6 K Input 

(W) Power (W) 
(at 18  K) 

0.005 0.43 
0.007 0.58 
0.01 0 0.81 
0.01 4 1.12 
0.01 5 1.20 

Charcoal 
Sys Mass 

(kg) 

.56 

.71 

.95 
1.27 
1.34 

Hydride 
Input 

power (W) 
(at 270 K) 

66.4 
72.9 
82.6 
95.6 
98.9 

Hydride 
System 
Mass 
(kg) 
12 

12.7 
13.7 
15.1 
15.4 

Total 
System 
Power 

66.8 
73.5 
83.4 
96.7 
100.1 

(W) 

Total 
System 

Mass (kg) 

12.6 
13.4 
14.6 
16.4 
16.7 

Passive Cooling 
requirements 

At 35 K At 270 K 
0.44 66.4 
0.59 72.9 
0.82 82.6 
1.13 95.6 
1.21 98.9 

(W) 


